Objectives: The aims of the study were to help generate information and knowledge regarding the causes and complications leading to maternal deaths (MDs) in an urban tertiary care hospital, to find if any of them are potentially preventable, and to use information thus generated to save lives. Methods: The medical records of all MDs occurring over a period of 4 years between January 2003 and December 2006 were reviewed and correlated with maternal age, antenatal registration, mode of delivery, parity, admission death interval, and causes of death. Results: The maternal mortality rate (MMR) ranged between 926 and 377/100,000 births in the study period. The causes of deaths were sepsis 23.84%, eclampsia /pregnancy-induced hypertension 17.69%, hemorrhage 13.84%, hepatitis 13.84%, anemia 13.07%, respiratory infections 8.46%, other indirect obstetrical causes 6.15%, and unrelated causes 4.61%. Maximum deaths (71.53%) occurred in women between 21 and 30 years of age while multigravida had MMR of 51.53%. Mortality was highest in postnatal mothers 63.06%.Unbooked cases constituted 92.31% of MDs and included 25% referred cases. Conclusion: Overall maternal mortality was 690/100,000. MDs due to direct obstetric causes were 55.38%, indirect obstetric deaths 40%, and unrelated deaths 4.61%. The causes of potentially preventable deaths include deaths due to anemia, sepsis, hemorrhage, DIC, and anesthesia complication, and accounted for 25.38% of all deaths.
complication of the pregnancy, delivery, or their management. Indirect MD is a pregnancy-related death in a patient with pre-existing or newly developed health problem. Other fatalities during but unrelated to pregnancy are nonobstetric/unrelated causes. Late MD is defined as the death of a woman from direct or indirect cause >42 days but <1 year after termination of pregnancy. Fortuitous or incidental causes are deaths from unrelated causes which happen to occur in pregnancy or puerperium (suicide, accident, murder)
1 .
Each minute of every day, at least one woman in developing countries dies, as a result of complications arising during pregnancy and childbirth 2 . Global maternal mortality is at 529,000 women per year, of
Introduction
Maternal mortality ratio (MMR) is number of maternal deaths (MDs) per 100,000 live births during a given period. Maternal mortality rate is number of MDs in a given period per 100,000 women of reproductive age during the same period 1 . Direct MD is the result of a An estimated 30 million women experience pregnancy every year and 27 million have live births. In India, 125,000 women die per year due to pregnancy-related complications (one death every 5 minutes). National average of MMR is 540/100,000 births (NFHS 98-99), while in rural India the ratio is 619/100,000 births. Unrelated causes constituted 4.61% (6/130) of MDs and included anesthesia complication 0.76% (n=1), acute blood reaction 0.76% (n=1), surgical cause (gut perforation) 1.53% (n=2), aspiration syndrome 0.76% (n=1), and COPD cor pulmonale 0.76% (n=1).
Material and Methods
Our study when compared with other Indian studies done in the last 15 years on the causes of MDs reveals a varying range of causes (Table 5) .
Discussion
MD or maternal mortality is the death of a woman in relation to pregnancy. According to World Health Organization (WHO), "A maternal death is defined as the death of a woman while pregnant or within 42 days of 10 at 60% and Kulkarni et al. 8 at 68.7%. Percentage variation of indirect obstetrics deaths ranges between 17.2% 7 , and 40% 10 and our study (2006) . Direct obstetric deaths accounted for 55.39% of all deaths in our study and included: sepsis 23.84%, hemorrhage 12.30%, eclampsia and PIH 17.69%, and embolism 1.53%.
Sepsis which is a direct consequence of poor hygiene during delivery accounts for 15% of MDs globally 2 . In comparative analysis it varies between 14.54 and 32.26%. In our study it was 24% which falls between the range but is higher than global figure. Year-wise analysis of our study showed a gradual increase in sepsis deaths from 20.45% in 2003 to 35% in 2006 (Table 4 ). This increase is probably due to emergence of multidrug resistant strain of bacteria in the urban community, may be due to irrational use of higher generation antibiotics at peripheral level. Another cause is overcrowding in the wards, there is 150-180% bed occupancy rate in gynecology wards almost throughout the year. Sepsis remains the leading cause of MDs in our study.
Hemorrhage especially during postpartum is sudden, unpredictable, and is more dangerous when woman has preexisting anemia. Globally 25% of all MDs are due to hemorrhage 2 . Other studies show variation between 9.72 and 27.5%. In our study the rate of hemorrhage deaths was 12.31%. Year-wise analysis revealed a significant decrease in deaths due to hemorrhage from 20. . In our study it was 40% and included deaths due to hepatitis 13.84%, anemia 13.0%, respiratory diseases 8.46%, heart diseases 1.54%, surgical cause 1.54%, CNS disease 0.77%, and enteric fever 0.77%.
Other studies show anemia deaths range from 4.8 to 27.27%, while in our study it was 13% (Table 5 ).The percentage of deaths due to anemia is a grossly underestimated figure because pre-existing anemia is a major contributory factor of direct obstetrical deaths due to PPH and sepsis. A significant finding of our study was the high mortality noted in cases of pregnancy complicated by hepatitis (13.84%). It is even marginally higher than anemia deaths (13%). Viral hepatitis is endemic in Delhi. In these cases the cause of death was hepatic failure and encephalopathy and/or coagulation failure. The corresponding rates from other studies are 1.84-14.8%. Unrelated causes constitute 4.61% of all MDs. 
Conclusion
The classical triad of causes of maternal mortality in our study remained sepsis, eclampsia, and hemorrhage, in the same order. According to the WHO report (2005) "make every mother and child count" hemorrhage is the leading cause of death. Sepsis and hemorrhage deaths are considered one of the potentially preventable causes of MDs.
The present study highlights the importance of early antenatal registration of all pregnancies and regular follow-up of cases by trained staff. Poor nutritional status, lack of antenatal care, unawareness of warning signs of pregnancy, unsupervised/dai-handled deliveries, social bias toward blood donation, and late referrals are the major contributory factors leading to poor maternal prognosis.
The lessons learnt through review of records of MDs have helped us to identify the high-risk group, solely for the purpose of improving service-delivery system by ascertaining the cause of death, reason(s) for inability to provide appropriate care at appropriate time, and finding the key interventions at service-delivery level to prevent similar deaths. There should be active management of high-risk group by frequent ANC visits, direct consultant supervision, liberal use of CTG, color Doppler study, biochemical markers, fluid and component transfusions, aggressive management of infection, and closer monitoring of women in labor. Vigorous mass campaign for community-based maternal education program should be the top priority of all maternal and child health programs.
